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(Set and Function)
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»  FIfds G5, BT, <73 16 8 *fE o76 15W FAre AR |

fafeg 5 e, (i ¢ W= fAdy Fare «fra |

@6 dfaam gfafem cifes g sace mam |

AT (6 41 FACS A T2 97 WL T (HHA L& AT TS AT |

GIGA LR e G5 Wefzm 35@ a4 #are At 93 covfba o Swzaeera e ©f
AHIE FACT A
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e FEHF0 THIZAT :
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2 Fren sfie

wi&E &6

sifs @18 ( Universal Set ) SITas=1a &y fieos oeten faasai afa:
P={x:x $Tga 5y @3 Sx <16}

0 ={x: x @Ted 4R 92 x° < 20)

@q2 R = (x: x S I 93 x < 2}, T EI GG A A1 T |
@A U = x: x 4R ARaTE (75 | s wfa

SIE P, 3 R T U 49 BoHD @R L (% 3 70 S ¢ |

fRfER =IBE SEAHIG ¥ 6T i Gt <@ 3 |

TATHG ( Subset )

P=11230, 0=1{,234 93 R={1,234}

&5 Brase] F907 (Rl W P «a 2fel Sowm R 93 Tame, wdie x e P> v e R.
P B R CN5T SO0 39 28 ad 9 = P C R.

SEASTE O O Afs B R o167 T Idfie, xe Q0= xe R

TeAl Q (F R CGA TATH I € 4R EN W QO R

P 8 O GBwE R 753 B0 2edl %G awad W < fama

QA, TTED @, n(P)=3 €32 n(R) =4, @A n(S) T S CTHI SN FA |
P & R &7 &3S $ACH 91 7 99 4 =W P R,

AR GB A GAET

(i) Ac A

(i) © = A (FF G O @B GE TAGO)

fs 4 @78, W @B B a3 BT W e A < B 99 n(A4) < n(B)

ofs 4 G, 7AW 6 B 99 4% S0 adie A < B ¥4 n(A) < n(B).
B39 - ¢ 5% 4 Bom 1 Wt ¢ 99 Y 2T AT 4

pER] 6 (Complement Set)

faras T T U = (x:x @GS AP 42 P ={1.2,3) 1 6B P= xSy 16) ReEfTS
9 T, A CEOA TAME P RR 1 SAR P = {4.5,6,..... | 93 ATF T 7Y T G
g, O =11,2.3,4) o5 & 57% o6 Q' = (5,6.7,........ 1.

aw [ WfEF @B =, 5@ P o mE o6 P ={x:xelUxg P}

Twad 31 rew SE U ={x:x R, 0<x <10),4 = oo S0 AR, 20> 7)) 43R
B = {x:x % 72301, 3x <20} 49 (AF (q) OB A 8 A" (b) OB B ¢ B 49 TAESIE
T walers dam &4 |
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@wfG 7S} 1 WA A 2 ) A'CB, i) B'cd, i) Az B
TYE s U ={1,2,3,4,5,6,7.8.9,10}
(@)A=1{x:2x> 7} =1{4,56,7.89,10}
oA =123
(b) B=1{x:3x<20! = {1,2,34,56}
. B'=1{7.89,10!
wAcBIE, BcA % @3 Ag B w9

& B (Power Sen)

@A G647 I TABNBA G A 93 =& 75 I #1974 (75 <1 27 922 4@ P(A) w4l
™ 1 2 |
@@=, A=11.2.3} =A, 4 93 =& =5,
PAY = {0 11125, {31 1128 {1,31,12,3), 11,23} ).
=AY @, P(A) 92 BT STSTEE (B A €47 To |

B3 : Be P(4) I /T TR B C A, @I SN AEGS G /471 209, & SEsam
farafos arers % P(U) @3 59 |

T AR (GI5E Towe ST T, 441 TF A GTB p HAew T IR, SR 6 GO0 W
G 2" RIS AW A |

| & :
s mmemrEme U =(1.2,3,4,5.6,7.8,9.10}
' fsa CHete SifFel smiere gam 59 -

|

; (@) A={x:xeut 35x>37)

' (b) B={x:xel x+5<12}
(¢) C={x:xev 6<2x<17}

(d) D={x:xeuv x'<37) ;
R ;e EE U ={x:xe 7,1 <x<20}.

: fersa Chute Sife safore gam 99

(@) A={x:x, 2@ 89T} (h) B={x:x,5 97 ¢ffws)

(c) C={x:x 1097 sfres)

WG LATE SEANE A6 (TGt oy 4 ey 2=

_ CcABcACcB

o1 T; A={a,b,c.d,e) T, SE P(A) Fdm s
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A6 (Venn Diagram)
Bt P={1,2,3} 9R Q= {1,2,3,4} CIE T TE T P < Q.
o

@A (TR AT ST W aFe A e ware (1 syififes 5w RRE w4 EE, iR
(&AHa |

gfaere SASTRR A S (76 (@RI 27 1 JE 1 Agwren (v TAT @RS IR F4
75 | fosa conforg fBam-> @ s o6 U = |x:x Jfedm, 0<x <10},
GB A={x:2x>7) @8 A" ={x:2x <7} LT AT |

U A A U
A’ A’
2
1/ 4 5 N(A")
6 7 8 |3
9 10 =3
fea-3 Ba-a
AR Hed SifEaias Fa9 ARRCE fbm 3 @7 Sgwel wa dfe (e TAmmera Fre o

T T R pn(4): W S Saw S @, 4 TR GO |
T U A% o6 4t A I (5S4 TS A 1 A) + n(A') = n(U)

BATS & | (FET TR U = {x:2<x<30,xe 2} 93 P={x:x T 30 47 TAWT}
(@) P OB ZAWAGTH SIferd Aafers =14
(b) P I57 3 s
(¢) n(P") fafa =7
IR : QA U = {2, 3,..,29,30) (@) P=12,3,5,6,10,15,30;

() P'={x:x,30 a3 TAWS 77}

(¢} n(PYy=n{U}-n(P)

=29-7
on(P)=22

GO LT

2@f® afae feg =fFs 6 ¢ w3 ST 7@
E=len,g.lis,h}

a2 H =1{h,1,s.t,0,7,y}

(a) o5z Afds @6 U, E @3 H @ BfFe w9
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O FBEUH= (x:xecF W= xe H} a9
ToRaTE SR omfere g 9 |

Lf
M : (a) cowiba

(b) o=@ = %, {x:x & £ 99 x e H)
=1e.n,g,li,s,hto0,r, v}

E

(K

H

abcedfjhkmpguvwx:

TF 3 GOF {xixe E wHE xe Hy=lenglis htorny

E @3 H oWa 74 $oimr fra afde o6 a0 s o6 39 273 a2 E U H 281t s

oM T T
EEIN EUH={x:xe E99%31xe H!

TrrgRet © ) W o5 ¢ 135 Tt orem
U =1{2,345,67.8.9)
A={x:x IS A2y}
B ={x:x Tararg Ao}
(a) A,B s AU B G549 waeE TiffeHs 99
(b) =afst@ A U B ms |
(c) &6 A U B s & (AUB") @7 Semmar oiffal safors oam a3 |

FL : (a)A=1{2.3,57},B=1357.9) €% A UB ={2.3,5.7.0}

B U
(py oo A
A B WA T e g
4 6
() AuB={xixed I@ xeB}={23579
(AU B) =1{4,68}
(59 (W

By s Rt A G5 992 w3 Toon
E={e,n,g.li,s,h} 9 H={h,is.t,0,r, v} 7T 3k |

SIEA F {x:xe E eﬂ'ﬂ'&‘er}:{i,S,h,}. qE 43 H W63 F34 AgEd Som g
9% | aoR «fSe e £ 8 H oNBT o o5 99 7w @9e En H e e o =1 | widie,

EnH={x:xe E R xc H}




b _ THeg ST

ECEMEICEIRE) g, E H v
EnH'=ixixe E 93 xe H'l ={e,n g1} ]
E'~H={x:xe E'9R xe H}=1{t,0,rV}. o
E'mnH =ix:xe E' @ xeH'} A abedfikmpguywas

= {a.b,od, [ kom pogavow, X, o

frpd (SAnLE SO (FOSTE] (M A ¢

E H

ENH E'IH

fom
W 8 : el g U =11.2.3,4.5,6,7.89} . 4=1{2,468}.8B= (4,8} @3z C ={1.3.5.6}
(onfbd WG 4 (q) ANB 92 ANB
(M B C a8 B

W : () &S B A

AN B=B=458

ANB = 4=1{2,6}

M BNC=1}

B ~C =B={279
T TWERY (ATF AE B (= TSGR OB B s C (37 @ e @G |
B 8 C e faved < B C=® _
T ¢ U ={p,q.r.s.taev,wf. A ={p,q.r.s}. B z{r,s,r} g C={s.fauv v
(1) A B. BAC a2 C ~ 4 43 Bommers Siferd smfere v 4 qqe (SA50E A1G
(h) A B C G2 SAWmET S sTafers aar 3 :

AR : (ay 4B =4r.s)
B =15t}
CrA=1{s§

(h) ANBAC={rsinC={rsin{stuy,w; |

=1{si
Bwzad v | e It U s o 92 AN B = ® foq feq cenfona fse e wwws
&9
(a) 4B (h) 4B
(c) AN B’ C(d) AB



tHeg e

e A, n(ANB) + (A "B+ m{(AB) + (A BY=n(l")
A

(aYAB

{(by A" B

() AnB

(HA nB

csafora A % O aaef%ﬁ?@wmﬁaaﬂwwmwrmmaamcwmvﬁ?.

MANB) + n(A By + n(ANB'Y + n(4 "B

Wmﬁcfaammﬁ?aﬁ?@mammmm
DA BY + n(A A B) + (AN B + n(A mB)—n(b—l

BWIZAS q | (S NG B AU

(a)y A (BU(O) : by AL(BN(C)
rikic
. _— —— 1t —
@ | 2 v | =
| \/{ ﬁ—_,

B | Lo

————— l

TARAT b | U = 12345678910, A=l x @iew T}
AR B ={x:7<3x <25 .
() A,B.ANB, AU B @98 4 B 43 SomwmsTsl S *mfers @4

A\

o K
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(b) x 47 TAMMGT (I 3 (T, x € 4 gt x e B
(¢) x @A TAMMGTH (T xg A aRx g B

SR : @A, U = (2,3.4,5,6.7,8.9,10/
(a) A=12.4.6810}
B={(345678)
AU B=123456.78,10}
AN B =14,68 .
An B =120}

> xedad xe B

o xeAnB

(b) xe A 9 x e B ’FA A
L x=2,10 L

(¢} xg A 9 x¢gB
s xed9R xeB
S xed mB'=1{9

sox=9
TR b | (T WS @0 U 93 &fsl TATIER AW Hel (R TOATE | QT S (X,

U=AwBuw(C.
) A

p o |
QLD

(a) e = n(B)=n(C), x @@ ¥ frfa =2 |
() @EW & (B C)=n(A B') SR 4 &F y 93 TW fyefg =4

(a) n(lV) =92
A (q) (B =n((C)
x+3+y=v+8
x=35
(h) n(BMC)y=n(AwB)
y=0
(¢) nUy=6+x+3+y+8
=6+5+3+6+8
=28



Twea sffths 5

e : | W
1 memEie, U ={1,23,456789} @32 4={x:x,3 97 ¢fres ), mas @,
| (a) AuA =U (b) AnA =
|20 OIGE WTE U= {3456.789], =iy GUF W] 9% B = {1 x T AT} |
(SIBTaR SR G A 992 A B 97 SomaetaR oI tofd o7 |
@S @&, {a) A" B =19 €] Ac B 97 4 4.
O (SAbGE A 8 B (TBE SoWRGTH] (AT T | P v
CIeTl SR, ;1(A) =n(A ™ B); S : .
(@) x € 9= 7y =4 | ‘e
(h) n(A4) S n(B) 97 T~ facly =4 ;
81 U= pgr.s.nuvw, 4= {p.q,r.s)
B={r.st} @9 C= |yt v, w}
(a) n(ALB) =F5?
Ry (AU BY 83 AU R wLC 47 BAMRGTER Siferal tofd 79
¢ AT MY (Shade) T ENG  (a) (ANB)AC (b)) (A B C

BCEIE GIGA AL, (T @3¢ fies (375 F9ied STEb] 1 TOA0T | R AT <l e
TS w4 2 - '

A @ (g7 (Mo 7

aifeeal » | f&fersm f@s ((Commutative law))

T B, A4 ={1.2.4) 93 B ={2.3.5] w3 =15 | Sree

(ATT

AUB={124101235!

SIET T
= {1,2,4,3.5} AUB={x:xe4 I xe B
BuAd={235wil2 4
=123.514)
AUB € B A & TS TF (93 BHmReTH! fawrwia |

Tedd, A B=8B0A
AFTSA WG, A={a,b.¢c} 992 B={h,c.u) F@ @AM 4UB=8BU 4
ARTS AETA g3 GI6 4 @92 B 99 oFra @R T8

a3 AT (31054 faﬁmﬁfn \

— e .
| AvB=8B_4
Par T

o, OB A@e (1ha faf=wg fafy e o |
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HE « SReTSIA 2R ey e fafk

AnB=BnA4

afat o | TIEEW IR ( Associative law)
@ forrafl e T confed AEE o9 Al 1 4 A, B 8 C o o

v

B C TF AT WG

%2-b (1)

U

A B T AT wGT
== foa a(if) @92 b(ii) 2T 961 AfwE @, A U(BUC)=(duB)wC
A fafs A={a.b.c,d}, B=1bc [} 9% C={c,d,g} Tof6 o7 frea @ 31 =fa

9qEd B C = b, fiwicd. g}
.:{b,c,d,j‘,g}- |

U

foa-a (ii)
AU (B C) T AT G F

foa-b (ii)

(A B) U C =& AT SGg

G AU(BUC)=labc.diulbe, f.d, g}

={a,b,c.d, [, g}
a¥eq, AuB={ab,cdlibc,f}

={a.b,c,d, [}

432 (AUBYUC=labcd, ) wlcd g)

() & (i) TS " AR, AU (BUO)=(40ByoC
Agraers, @i feafs o6 4,8 ¢ C 93 &

| AU(BUO)=(4UB)UC ]

mﬁaﬂamﬂaf@mmﬂmﬁmmmn
G (2w af e FEarea s @ e

gdte, AN(BACY=(ANBYNC

Tweg Afis



Bweg ofew ' 33

ef¥mt ol 414 =4
AV A 3T 4R 4 =({23,5)
AwA=1{2,3,5)01{23,5]
={2,3,5}
=A
qPTONE A ={x,y,z} M@ETIT @, AU A= 4
;. et : e G 4 @O o

aTISE T EFe: AN A=A

eféw 8 17 4 = B v 4B =8
W, A=(123}) @& B=(xxreN]1<x<5 735 o6
A={,2,3} €3 B={12345!
AcB.
Qe 4UB={12310{1,23,4,5
=1{1,2.3,4,5}
=B
IS, I AC B o AUB=Bad B A @ AUB=A.
GFLOMAFME 9 ACB W 4nB=A 90" B A ©4F AnB=§
of¥est ¢ | AC(AUB) :TRFR, 4 @k B 42 0 | oww Buerw v R @@ R, «@eAw
A OT5Y SEEE | WA, R, @32 R, 9AF B 47 TUYS |

TeR, R, R, 992 R, 9 AU B 43 S@GF | A4 B
g R, 4R R, W&t R, R, @32 R, 9oR wwsfe

R
wdfle 4 (4UB). 3

e : @@ 6% 4 ¢ B 3TN

|Ac(4u B)|«we[B = (40 B)|
QBT : AFRSIA A8 57 : A OB A @92 BLA®H (AN B)— A €3 (4nB)c B

M@ o1 AU =U R AUD = AT, AU R O A; (4) 7 afigad,
AvU=U @ AUD=Ad '
I :
51 AuUB Rz oew
A={xlx B, —2<x <1} @3 B ={x|x GIfEE FA, 24 < x < 28}




33 THwd Sfe

1 AuU s @am U ={x)x fefRaly, — 2 < x <3} €&
A={xjxeZ, -l<x<l}

o % A=1235),B={ab.c}.C=1{23577) 93
D=lab.cdl @, s@IMI AT, (AU B)c(CuD)

81 A={a.bcl9q B={bc,d} “TTNATEFT ANB=BmM A

¢ AW A={1357}, B={3,7.8} 922 C ={78.9} =, o7 #dIe @,
(ANBYNC=(BrC)MA.

Ao @ TG« W ( Distributive Law )
A, B,C @@ 6 ZA, M8 (@,
F) AU(BAC)=(AUB) N (AUC)
\ﬁ)Am(BuC)z(AﬂB)u(AmC)
gae: TmFE, ve AU (BNC)
wwE xe 4 999 xe BN C
=xed I (xe B9 e ()
= (xec AT xe B)9R (xe A T xe ()
—>xed B xeAIC
=Sxe(AuBNn{4uO)
L AUVBAO)c(AUB N (AU (1)
TR NA FE, xe (A BN (AUC)
orgld, xe AUB9Rxe AUC
=(xed T xeB) 9 (x4 9 xe ()
b.rex4 QL (ve B 99 x ()

=Sxedw™d xe BT
=xe AU (BNC)

AAUBY (AW (A U(BNC) (i1}

SeaR (1) @ (i) T ASWMAT A (BNC)=(AUB) (4w )
(¥) @3S fce o9 |

e |

(i) 757 fafsg @l ewe 9| @A —
A=11,236}.B={23451493.C ={3,5,6,7}
(if) et ceafbrea ey (s

e : oG e © (v A 13fbe ererat Wi afere 95w e (I o




THey e

et b | WIS 9 (De Morgan's laws)
A B U 99 @ 85 4 s B AT (F) (AUB)Y =4A"NB
v (D ANBY =40E
A (F) : T FHE, xe (4 BY
TiRE, xg AU B
=xgA 99 g8
> xed' 9xe B ..
=>xed B
(AUBYc 4B
TEE T FE, ve A B
SR, xe A qa xe B
=xeATEM xeB=>ye AUR
=>xe(dUBY
LANB c(A4AUBY
oM A(AUB) = AN B awfas
(¥) TgFAeNT W 9 -
. A s 1 s o6 U 93 @ Seinh A6 BAATT A\B=ANB
gquret : W B, v e A\B
SR xc A8 x g B
>xcA9wRxe B
LxeAnB
CAVBc AnE
EE W F5, xe.AﬁB'
OEE, ve A9 xc B’
~ ==xeAddR g B
xeA\B '
“ANB < A\B
TEAL, AVB=An B
St So | T GB A, B, C @7 @
(F) Ax(BAC)= (AxBYN(Ax(C)
(N Ax(BUO)=(AxB)U(4xO)
VA : (F) FGPI
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A=(A\VBYU{ANB)

B=(B Ay U{ANB) ,

AUB:(A"‘\B)U(AQB)U{B\A) ANB
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qFe P(x) @90E x €9 TR @RI MR fasasl o a1 P(x) TS x 5o
SRS (e R Sy o I TReRiE @ W ST T, GtF Pla) 7R oS w9 W

TwEa® 5> 1 W P(x)=3x" +2x° ~7x+8 TW, T P(O),P(l),P(—2),P(%],P(2) 92 Pla)
faefe =41 |

STMYIT : WG qBAATS x 47 AR S, 0,1,-2, -, 2, ¢ I AR,

i
2
P(0) = 3(0) + 2(0) ~7(0) + 8 =8
P(1)=3(1¥+2(1»2 -7(1)+8=6

P(-2)=3(-2) +2(-2)7 - 7(-2)+8 - 6

COREIREIC IS O

P(a)=3a +2a"  Ta+8



Sy e / 8

72 5 qgAm

2x +3y-1
xlv4xy+y2—5x+7y+1
8x” +y 4+ 10x%y + 6xy* — 6x + 2

GSTA x 6 y TP €@ | ACRISTA XA 9290 Mol Cxlx? WS 78 @AH C

a6 72 el (F99) @R p 9 g THRNGE A | CxPx? oW C T xPx? @9 TR @R
p+q TR O3 TR T | GF9 IS SRS nrres R wrare Tgerifa T <@ 2w |
aGFA IS p(xy)Wﬁ%Wﬂf?rW‘ﬂlm
P ) =80+ 37 -4 + Txv + 2y -5 AR WA 3 @3 P(1,0)—=8—4—5=-1,

for v qgot

X,y 8z VA TN WG Cx’x'z WIRNER W @AW (0 (4) DR e @ae
pog.r TGS A4S AT (p+g+r) F 9B 0 T 9 TEARTS YT v s
Wvﬁﬁammﬂmma—qﬂ% P(ry,a)wa%wqf%w:mm
P(x,y,2)=x"+y" +2' —3xyz MR T@ 3 @3 P(L1,-2)=1+1-8+6=0 |

L)

TS : 2D IgAA e, Rraeiw a3k sawe w9 T e W ) e Igeii s qee)
(S8 A LT G OO #AF |

I :

s e @it Tgead by
= 2x° (%) 7-34° (N X +x7
(x) &4 (8) 5x* = 2xy +3)° (5) 6a+3b

(1 -
(%) C2+§~3 () 3Vn—4 () 2x(x* +3y)
(@) 35— (2y+42) ® 242y @) 2x-2y
X

Y1 Hfestag FeAT SR g e 7
&) x*+10x+5 () 3a+2b () 4xyz
() 2m*n—mn* (&) 7a+bH-2 (%) 6a°b%c’

o fwpe e etedfB (/) x e qeiE Wl Fo ©f T @7 @2 x bR

T A T I, O RN 6 9 A% Fefn T (i7) p 5 AR S setea 3
IY QAR y BELSA TP T T, FAT W2 8 7 o el 4 |

(F) 3 -y +x-3 () x =x"+x*+3 () Sx*y—dx*y* =2
(9) x+ 2x7+3x° +6 (%) 3x3y +2xyz - x*

81 W Plx)=2x"+3 =, T@ P(5), P(6), P[%} @3 W ey 7 ¢




88 | Tweg s

BI% O :
I D(x) e N(x) TeTT x HC@R @R B @R D(x) &F V@) < (N(x) 93 @) W, O
Mgrel Tt D(x) F N(x) & B9 R ST O(x) ST R(x) =AeT T | (TATA,

(3) Q(x) s R(x)TSTZ x 5¥(H oMl

(2) O(x) 93 @) = N(x) 99 T@ - D(x) 49 7
(9) R(x)=0 TRI R(x) 93 W@ < (D(x)<aq ¥l
(8) ¥ x €3 T N(x)= D(X)Q(x)+ R(x)

TFY : (8) 7 o Bre = TEE x SIVEH + Sl R Trg FA W

HS! I :
(3) % 7@ x @3 G ax+b=pr+g T, TE@ x=08x=1 INW@ A, h=g ax
a+b=p+g VLT @NIVA, a=p.b=¢q

(x) R AFA x STV ax’ fbx+c=pxltgx+r T 0@ x=0,x=1¢x=-] I AZ,
c=r, at+th+c=p+g+r 9 ag-b+c=p-qg+r T (WF @ I &, a=p,
b=qg,c=r.

(9) SNgETera @Al AW @, I F x &3 Y gx"+ax' +ax" +a, x+a, .

=px A p X o+ p, x+p, T, EE, 4, =y, G =P, o
Ffie, Aol formd ToW T x 47 GFR UG AR WWL

a,y pul 4a = Pn

WY : x BAET g WG AT AT MENGTEE q, (o TR, a, (g AR-¢TR) Topifm
@eT FRYTHS |

736 T@AR P(x) e O(x) FFF x 9 Tl FAAF A, QT TSNS ACEH F& T 43 & ([FARITS
WS AN P(x) = O(x) @R T GURE@ P(x) e Q(x) I 930 wfeq @ = fozte wwew
foz @1 40 | MuEeTSrE, 73% TesfaSn A Trens Srew (identity ) I &1, IW A TS

maﬁwmaﬁﬂmommmwaﬁﬁﬁﬁmmwl
@, x(y+2) = xy + xz 96 ST |

1Y SETE @ Tesiiid Tevimy
3 SR @Y x BECEd geir LA T 7w A 3% Twrradt farane o



Erwa e ' s

TARAY 5 | AW P(x)=x" —Sx+6 W, OW@ P(x) F (x—4) W7 91 ¢ 92 (2SI, ST
P(4) 93 7 |

TR : P(x) @ x4 77 1 B,
x-4x -5x+6(x-1

o ox? —4x
-x+6
-x+4
2
QYT GITg 2,

TS P(4) =47 —5(4)+ 6 =2,
FOAR, O P(4) GF I |

TR X1 T P(x)= ax’ +hx+c T OBE@ P(x) & x—m WA SN @ (RIS @, O
P(m) Q8 A | :
HAYH : P(x) & x—m @F O FE,

x—m)ax’ +bx+c(ax’ +amx+am’ +b

3 2
ax —amx

2
amx” +bx+c
amx’ —am’ x
(am2 +hix+c¢
(am® +b)x —(am® +b)m
am’ +bm+c

QA SN = gm’ +bm+¢
WRE, P(m)=am’ +bm+c, TSRS P(m) €2 FTF |
- 4T Taread 9216 ot fargR afewal s dizen <iewt T

BT AT ( Remainder Theorem )

e 5| T P(x) «FTES TR TR 2 9T ¢ @A FHE e 7w, wra P(X)@& x—a

A S T SR P(a) TR |

g : P(x) &F x—a AR S S ST ZW () LI T F I T |

T FfE, BN R QR AT Q(x) SRA, BAT Y, W 1 07 T-
Plx)=(x—-a)Xx)+R......... 1

(1) & x=a BN, Pa)=0-Oa)+ R =R.

oM, P(x) B x—qg 1 9 I ST Pla) I |



8Y , THey v

TR © | P(x)=x’ —8x” + 6x + 60 TEYANE x + 2 W I FALA, ST FS A ?

YN : (@ x~a=x+2,.. x+2=x—-(-2)=a=-2 -

AT, BIHT p(=2) = (=2)° —8(=2)° +6(-2) + 60 = 8

gfes 5 43 SFACH W T TW @,

afwst & | 7 P(x) 4T WA T T T a £ 0 T, O P(x) & ax+b @ O IAA

SIS P[l’[i} Bl
ad

BARES 8 1 TR P(x) =36x° —8x+5 & (2x —1) TR I $/ ST FS A ?

Al : feefs s P[%]:%[%j —8(%}+5=9—4+5:10

Btz ¢ 1 W Px)=5x" +6x° —ax+6 (F x—2 WA ST FAF SN 6 W, B0 g 49T T
facfa 991

AQYH : P(x) F x—2 4 O FA0= SN 7,

P(2)=5(2)° + 6(2)* —a(2) + 6

=40+24-2a+6
=70-2a
TEPIE, 70— 2a=6

?U 2a=70-6=64=>a=32

BARAT © | T P(x) = x° + 557 + 6x+8 T AR P(x) & x—g 9R x~b T O FAA 958
ST ATF FAA @ # b, RGNS @, a* +b° +ab+5a+5b+6=0.
TR : P(x) (F x—a W4 G T OO WE Pla)=a’ +5a’ +6a+8
g3 P(x) (& x —b 41 O FA SR T P(b)=b' +5b” +6b+8
TERPIR, a° +5a° +6a+8=b" +5b" +6b+8
o @b 5@ b +6la—b)=0
A, (a-b)a' +b* +ab+5a+5h+6)=0

al+b'+ab+5a+5h+6=0,@TF (a—b)20 iea+h.



TH®y sffers 89

TeAmE ©HAAW (Factor theorem)

afew © | AW P(x) @I AW QAR W @R Pa)=0 T, SR Plx) @7 4 Beorms
X—a '

BN : P(x) qQAANLT x —a T O FAE SN = P(q) [Sreea Geiem srmd]
= () lemg =8 (U]
sl P(x) = x — g @7 oy |
X~a W' P(x) 99 93 Beom=s |

Bestna BAATAR =13 Botonwy |

Afer 8 1 qf P(x) IR x - I e 7w, W0 @S @, Pla) = 0

Y @RS P(x) IR x—q G35 TS, Joae I =l O(x) hew Tw @,
P(x)=(x-a)Q(x) ‘

QAT x = a AR @ENIW A, Pla)=(a-a)Q(a)=0-Oa) =

TR 9| Wl (@, Pxy=ax’ +bx’ +cx+d ?159@?! x -1 9= Seome T I @ e
M a+h+c+d =07

AW : WA &R, u+h+c+d =0

SR, P(ly=a+b+c+d =0 ]

T, x —1, P(x) 93 4 TeoAwa [Teamas Seotolrard TMETg]

991E W M4, Px) 9T 9F Sems x|

E, TMIET RS Soiomwa e g, P(1) =0 S g+ b+c+d = 0

Y : YT AR @ION oM x| ﬁﬁ%&ﬂmmaﬁemnﬁamﬁﬁa
MROTLRR ANE () =W |

TR b | W FfE, P(x) = ax’ + b +ox +d q2oiE Estaten A4, a =0, d # 0 .93
x —r FReMIGE @3 Teotms | (Rdte @, (F) 7 4 AITAT T, Oa 4, d 97 BeoRe 24 | (4)

At = afich o e e R T, TR p, f 9B @ ¢, g 9T TATE T |
q

A : () TLAGE LA (A0 w2 T A, Pry=ar' +br’ +cr+d =0
A, (ar” +bhr+ e =—d
Ty (@’ +hr+e)y, 18 d W"jﬁfﬁﬂﬁ Hedle, r.d 97 93T Besm ;
(%) TART ToAMWT (ATF WA T AP ) =ar + b + or +¢iw()



8t . | TwEr sffre

wr (g ()l el

A, ap’ +bpiq+cpg’ +dg’ =0.....(1)

(1) c2tes sArea Ay (ap® +bpg +cq*)p=—dq’ ......... (2)

a3 (bp” +cqp+dg g = —ap*..... (3) _

94, ap’ +bpg +cq  bp® +cpg+dq’, p.q.d, a AL AT |

e (2) (A0S AT AW, p.dg’ 97 @3B TS @2 (3) (AT AN TR, g, ap’ 97 43
Sestma | TFE peg € 1 T (FIAI AR TLATS (78 | OIR p,d AT 4T TAWS A3
g.a 93 935 TeAms |

H83) : ToT@d Twizad (UTF SNl % I @, Jeowd TororAra MR fneye Azl

Iz

Al P(x) @4 Serwa fadeem e @vm P(r) @ ot P[ j 3 T @S ANE, @A,

5
r AgAmfSE g1 sore ey Teema (r = 1] TR) 9§ IRedBe g e fafey Bedma
(S=+17=)

B 5 | P(x) = x" —6x7 +11x—6 BeAms favgme 74y
AN : WG AN HRATTL AP @R 9 oW = —6, Y 7R =]
e p T AR W @ P(x) 97 TG x - 4 TS @A TAWS ACE, $W@ - TIME -6

a7 Beoiws weie, +1, +2, +3, +6 99 @b TR | 94w 4 93 9F+ [fey e @ P(x)
wdrw 74 | .
p)=1=6+11-6=0; . x—1, p(x) 92 435 Jeetrrs
p(-D=—1-6-11-6#0; .. x+1, p(x) OF TS Y
p(2)=8-24+22-6=0; .. x—2, p(x) 99 435 AW
p(-2)=-8-24-22-6=0; .. x+2, p(x) Gy TAMS 7Y
p(3)=27-54+33-6=0: .. x—3, p(x) 9 GG SeAwS
@Es, P(x) 99 I@ 3 @R foafs | @R SeAms oed (1, Jodiz P(x) 99 9= @I
Tesma A% A4S ST O FIF 709 |
P(x) = k(x—Dix —2)x — 3), @A ka9 |
TOTATHE \ 94 WA WICEa 7o faranl 0 A W (@, A = |
e, P(x)={(x—1)(x—=2)x—3)



Tweg s g%

BB : (AT T P(x) F TS ROIE IR T A€ (x ) WP « B TeAmS
fady d@ P(x) @ TR (x —r) T O I T P(x) a7 omeEE R I P(x)
@ P(x)=(x—r)Q(x) A @ AW CRT (x) FoiE WA P(x) 99 V@ (@S ]
o7 | weeE O(x) 93 Bema AT w9 W 0o |

BWIEAd Yo | TeAwe f{raEd o9

g +15xt —x=2
S« W A, P(x) = 18x° +15x7 —x =2
P(x) €363 7 — 2 a3 e o F = {1, -1,2.-2). |
P(x) €3 30 727 18 &3 FeAmEs o F, = {1,-1,2,-2,3-3.6,-6,9,-9,1 818}
aq P{a) e sf, @, a:-}; aqere F, se

a=17a, P()=18+15-1-2+#0
a=-17A, P(-)=18+15-1-2=0

om L A1) Lo D) 2
2 2 8 4 2

I
=3 "3 272
7 17
=330

Hedle x+% :%(2x+1) wdie, (2x+1), P(x) 93 AFH TLAWE |
497, 18x° +15x° —x—2=18x" +9x* +6x° +3x —4x -2
=9 2x+ D+ 3x2x+ 1) -2(2x +1)
| = (2x+DO9x? +3x-2)
@qe 9x’ +3x=2=9x> +6x-3x-2
=3x3x+2)-13x+2)
= (Bx+2)3x-1)
. Pix)=2x+DHBx+2)(3x-1)

1%

vy AW P(x)=2x* —6x' +5x-2 ?2?3,@’@ P(x) @ fagfEfas agaml ara ST FE S
fadfa =2 _
(fy x—1 (i) x=2 (i) x+2 (iv) x+3 (v) 2x—1 (vi) 2x+1

21 Sl SeteiTe A e fefa @
() ©ten : 4yt —Tx +10, SEE: x-2

-, THog AdGe-57- Yol




&o ‘ Twen afie

(if) =@ 5x° —1Ix? —3x+4, W& : x+1
(iir) =8y - 2_}’3~_v2 —y—4, SEF: p+3
(iv) g : 2x' +x7 —18x+10, S&F: 2x +1

O (MUe @, 3x7 -4y +4x -3 47 93 TeAmE (v — 1)
81 2x +x'+ax-9. FZoMIe 9T TeAMSE x + 3 ¥E, g a7 I fafy 77 |

e @S @, X —4x” +4x -3 @i 9B Beoma ¢ — 3

1AW P(x)=2x"-Sx7 +7x—8 T, 9@ P(x) & x—2 G O F4F @ SITRE AT
AT BIATHE BAATIIR T ey a9

41 WE @, 4y —Sx7 +5x—2 T@EEA x 41 992 y— | MLE TS

b SRS TR 54

(i) X +2x" =5x-6 (i) X’ +4x" +x-6
Giiy a’ —a* —10a-38 (1v) X' +3x" +50 +8x+5
Tifa, Afes ¢ v&-ahie qfE

FEE @AW @ TeAER dlele TR W@l 993 9, aE TfaE TR
(Homogeneous Polynomial)y 31 81 x- +2xv+ 5y A&l R T S G R
Tfaes TgARl (QUR &TErE g a2 |

ax® +2hxy + by” Al v, 1 e 9o 73 Taw wlEE A, @A, a, b WER ey |
X, yv.a, h, b AreiFE 5o fUEne Tl &0 ofS @3 seaenred few viam s @i 53 |

2X°y+ yiz 49z = 5xvz B x y - veER fon W TN €2 | (99T STeiE
AT Wl 3)

afews qif# (Symmetric)

G4 557 ¥R @A Amerfafes o @t 13 ve 3w R ofs i sefqiss
A, stq fbes & sereTres efo T (Svmmetric) At @ T |

a+b+c A b o vere aferm afs ) w99, o, b, o v feafoa cre qafe Z
fef affe sdfeafds A aoBea. abh+bhe+ca TB g b SRR aqae
XY A2 by vz oy A kL v, - SEE sifesT A

@ 2x" +5x0+ 617 A v 8 v veraa afer m wie AT | 6 4 aq stEE Em
fafersea 2 +5x0+ 0y qifeTe Afgafes zg T “rdq aifel (s fog |



Ses afde \ I

v 3t (Cyclic) |

Fots o7 Tl @I Freefed ATS e b G v, RS vIE SO B TR
@ammﬁmmwmﬁﬁﬂ%ﬂﬁaﬁé@mmwmﬁm@ﬁmm@%ﬂ@
s @3 sH-The A 7 ow afeww ¥ 2 (Cyelically symmetic expression) I & |
wmmwﬂﬁaﬁmmwmmw@mawaﬁmm;mﬁwm
AT

X yz v 4 Xy + yz+zIx f=B v,z BELRY aFh TE-FNE

5
aifel, T AT SERITA  x €9 ARCE y,p 47 AfR0E o @
a7 SFAE ¢ e A 9w 4TS 4FTOA xzy+y22+::x
oy St
\d/

T x, y,z BoTER GFH ST A

X =t + 2t At vl fe =, TR 479 x 99 FE v, v
@3 T ;- G2z @@ FE x e Ayt -2t 4w e =fafEs T 7 e 9t T

fog 1
memaﬁm@ﬁw:ﬁ@mmmaﬂmﬂmxm

xz(ywz)-ky:(z—x)+zz(x—y) afifs somfe, e afeww w1 FRd, s x 9l y
# g T v (x—2) (2= )2 (v x) it stem T A1 oA Al e oy )

737 : adwe AR x, v e at*E F(x, v) SSHdes a2 x, v, 2 serea atieE Fx, v,z
A S SIE @ AfoS T TF |

TR 3 | ile @, -+ 2+ = mfefl e T fg vt |

y z X

[F(x,y,z)=i+i+i} a@ s
v Z X

so-wiT AR Tesmrs fRraed

479 qEAEs Semre faueEd IR y@ Sy w3 TERds, Tl CHeEe
mmﬁﬁmmwmswmm @ G5 TS TgoE 4T TES
oA R OF a1 aFfES e Ay v =@ a2 AMa vo-@fie ¢ wAwfae 2
faresal F0a TeA+a Seswa fedfm &4 7

q STH TE &, a.b,c HFFT

() (@I S-S TR (a —b) 4 TR T, (b—c) 92 (c—a) b Berme
Eicfl

(4) @ AR ¢ T TEE TGS ST-GS T AN k(a+b+c)ek(@+b +c)
+ m(ah + bec +ca) @A k8 m FIF |



€ - Gweg sfte

() 73 T 3% 9% 7w @, ST e W ATRE W AN T, SR T g3
TR 77 924 T AT T 7 |

©A 1 be(h - ¢) + calc —a)'+ ab(a - b) & TAMIF fRrea 97 |
A : AN AGfS- '
be(b— )+ cal(c - a) + ab(a — b)

=bcb-c)+cta—ca® + a’b— ab?

o =beb—c)+ah-ca’ - ab? + c*a

=beb- o)+ a b —c)—alh? - )

=(b~c)bc+a’ —alb+c)

=(b-c)bc +a’ ~ab - ac}

=(b—-c)ibc ~ab—ac + a*}

= (b—cHblc ~a) - a(c - a)}

=(b~c)c—a)b—a)

=—a—-b)b—-c)c-a)

8w %l : em AFlE o a7 @R Pla) €3 °Te g a7 Afwws b P o @,
Pb)=bc(b—c)+ch(b—by+ b (a—b) =0 Tear, Teomms Boisim SR (a—b) @Ave
aﬁaaﬁ@emmmmmmm-maﬁm (b-c) @3 (c —a) ToF awg

aﬁm@amrmm%ﬂmﬂwmmmafﬁ%mmmw AGA (R |
oA W B wE I AE O 599 21 |

i, bc(b-c)+ca(c—a)+ab(a—b):k(a—b)(b—c)(c—a) ........ (1) A= k9o #3921 4.5, ¢
A9 IFA AT (1) 7S5 (DM@ a=0,b=1,c=2 3w 43, 2(=1) = k(=1)(~1)2)

= k=1
"~ belb—-c)+calc —a) + abla —b) = —(a - b)(b - c)(c - a).

TArEEY @ | aB(b—c)+b3(c—a)+c3(a-nb) & TeATE faremy =g

T ¢ gws e ¢ 97 @R P(g) fres w@ e g @7 e b IPrg g,
P(b)=b5(b-c)+b3(c—b)+c3(b~b):0

TR BATTE ooty S (q — b) @ AP 9l BT | @i @RY &g A sam-
@fire A erge (b—c) a2 (c—aq) ﬁ?\mmaﬁm@eﬁm;mmmﬁﬁmm
e A aR (a-b)b-c)Nc—a) for wara s Al Tom ows v @i
TAFT TN v | wmwmaﬁmwaﬁe,@k(wwc) 74, @A k
G 9T |



Fwog TS o o

A=)+ bc—a)y+ca—b)=kla—-b)b-c)c— afa+b+chn. N
a,b,¢ 93 FFA A & (1) 77 | :

qem ()@ a=0,b=1c=2 3T, 24+ 8(-1) = k(-D(-DDB Tk =-1]
(D) @ k=1 3w =M, |
Ab—c)+bc—a)+ca-b)=~(a—b)b-c)c- a)(a +b +c).

Bwigge 8 1 (b +c)(c+aXa+b)+abc @ TeAmTE e =7 |

g : afE a ag T Pla) &ES I OIS a a3 ofars —b—c I/ AT
‘ P{—(b+c)}=(b+c)(c—b~c)(—b—c+b)+(—b—c)bczbc(b+c)~bc(b+c):0.

T SesmE oo Al (g +b+c) S i @l Sesims | gwe WG o T
T 5w T €3¢ @7 IF W@ @I TS e T | TSR ELERC IR e
TiaE ATAE be-TE qge Twd, S, k(a® + b +c*)+ mibc +ca +ab) FIE AF,
@A k8 m FIF!

o(roXc+ra)a+b)+ abc=(a+b+ c){k(a2 LB+t +mbc+ca+ab)}........ )]
a,b,c @7 <= W @ (1) 7 |

(1) @ e a=0,h=0,c=1 AR M a=1b=1c=0 I T ME, 0=k 9N
2 = 2k x 2+ m)

L k=0,m=1.

a¥w k@ m 4 T 3R AR, (b+c)(c+a)(a+b)+abc:(a+b+c)(bc+ca+’ab)r
nw:Wﬁqaawmammwﬂwwﬂqeaaa%‘mﬁsaafc‘fwarfif
F3fore Sestvras o+ T |

a3 R Feenifes 7@ - a,becaawmmﬁm@mﬁmq A eTt T

a +b3+c3ﬂ3abc=(a+b+c)(ar2+E73+L’2 —ab-bc—ca)

s el (AP e Aeefafes efdwm e <) -
a’ +b +c’ -3abc
= (a+b)’ _3abla+b)+c’ —3abe
= (a+b) +c’ =3abla+b+c)
= (a+b+c){(a+!b)2 —(a+b)c+cz}—3ab(a+b+c)
= (a+b+c)a’ +2ab+hr—ac-bc+c’) —3ab(a+ b+t
= (a+b+c)(a2+bz+c2—ab-bc—ca)
iy e (TS SIS TR ARl TR IH)
&+ B+ ¢ —3abe AT o TE AR Pla) MR BT a:—(b+c) e 13,
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